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Abstract 

A color image can be defined by a function (vector filed) F:V2^V3 where \T2 1b a 2-dimansional 
pixel coordinate space and V3 is a 3 -dimensional color space with r,g,b color signals transformed 
to CIE I,*a m b* uniform color space. The derivative of the vector ffled .F*(x) is. characterised by the 
Jacobian matrix- The largest singular value of Jacobian matrix shows the vector gradient 
magnitude. In this paper we show that the detected edges obtained from the largest singular 
value are more accurate and finer than the edges obtained by the differential operator method. 
. Where a color and its complement color collide on a boundary line, the direction of the projected 
vector fcb the (a%b*) space reverses and the source or sink arises. Where two colors collide, only 
the luminance component of cojor signals grows larger. This means that the image is enhanced at 
that area; 
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(a)Luminance faclerL* 



Cb)ChroiHticness a/ 
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(c)ChrnmLlcness b" 




(d)An example of vector fields 
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Fig. X Luminance f a cter L \ chroma tlcness a",b" 
an4 an example oS vector fcUds. 
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(a)lnage of the oaxinus 
singular value 



(b)Oulput of the Prewitt's 
operator 
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Fig. 2 Cainpacison of edge images 
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<a)Di$tributIon of gray-scale, of noise-image 
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Fig. 3 Cociparisdn of Lhe tolerance for the noise 



{b)Coaparis(m of the distribution of the edge nagnUude 
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04 (a\ b*) tofJfiM 
Fig, 4 An exanplo oflne distribution of (a*,b») 
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ClueLering centers when the colur vector Hied 
is clustered inlo the fl-catcgories. 
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Fig.5 Distribution of clustering centers 



®vp= (a\ b*) fcT*. 

(2) a* *JfcWfi8k t L V< > r tlr v ptO JifW (c a* fl v p J MA/c^ 
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(a)B tC?^* 

An ejwnple of clustering 
With fl- categories 



An example of clustering 
With 16-categarIes 
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Fig. 6 An example af inage label ings by the clustering 
of chroaaticness vector flleti 
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